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Chapter One – Introduction 
 
1.1 Introduction 
 
In November 1999, at CounterEntropy Strategies’ Summit on Software in Chicago, 
USA, 60 top executives from major engineering and software companies agreed that 
“the Internet will change how engineering software is used by facilitating 
collaborative efforts involving large numbers of people” (as cited by Dossick & 
Sakagami, 2008, p189). These industry leaders also predicted that “project Web sites 
will proliferate rapidly and that e-commerce will come to dominate all aspects of 
sales and marketing in architecture, engineering, and the construction industry” (as 
cited by Dossick & Sakagami, 2008, p189). Ten years on and have these industry 
forecasts been realised? 
 
Multiple studies have demonstrated the benefits from using information and 
communication technology (ICT). However, the Architectural Engineering and 
Construction industry remains slow in adopting ICT, especially when comparing it to 
advanced manufacturing industries. A frequently cited reason is that the industry, by 
its very nature, is highly fragmented and complex. The author believes that by 
understanding the barriers to implementing ICT in the AEC industry, methods can be 
then identified to overcome those barriers and limitations. 
 
 
 
Information and Communication Technology (ICT) 
Information and communication technology (ICT) is becoming a significant 
instrument for businesses and countries in ensuring their growth and competitive 
advantages are optimized. In the 2008-2009 Global Information Technology 
Report (GITR), the World Economic Forum Executive Chairman, Klaus Schwab 
(2009) wrote; “Information and communication technology (ICT) is increasingly 
moving to the core of national competitiveness strategies around the world, thanks 
to its revolutionary power as a critical enabler of growth, development, and 
modernisation”.  
 
The term ICT encompasses Information Technology (IT) plus areas such as 
telephony, broadcast media and all types of audio and video processing and 
transmission. It is used to describe a range of technologies for gathering, storing, 
retrieving, processing, analysing and transmitting information.  
 
Most developed and many developing countries are embracing the ICT movement 
as they observe the many benefits it brings, such as; empowering citizens with 
exceptional access to information and knowledge; offering significant outcomes 
in terms of providing education and access to markets; and successful means of 
doing business. New Zealand is no exception and the GITR (2008-2009, P 19) 
states that New Zealand possesses excellent infrastructure for ICT delivery and an 
“ICT-friendly political and regulatory environment. The majority of industries 
appear to be embracing the ICT movement – is the AEC (Architectural 
Engineering and Construction) industry?  
 
ICT and the Architectural Engineering & Construction (AEC) Industry 
The AEC industry is fragmented due to its multi-disciplinary/multi-organisational 
nature and the many stakeholders and phases involved in a construction project 
environment. According to Nitithamong & Skibniewski (2006), this has led to 
well documented problems with information and communication processing and 
low productivity in construction projects. Matheu (2005) concurs and states that it 
has also “contributed to the proliferation of adversarial relationships between the 
parties to a project”. 
 
The use of Information and Communication Technology (ICT) in the AEC 
industry is creating new opportunities for collaboration, coordination and 
information exchange among organisations that form a construction project team 
(Matheu, 2005, p38). ICT is becoming more evident in the AEC industry and is 
especially being used to combat the fragmentation issues referred to above. Its 
benefits consist of more efficient financial control and communications, an 
increase in the quality of documents and the speed of the work, and simpler and 
faster access to data and reduced errors in documentation (Matheu, 2005, p1). 
 
The Internet is at the centre of the ICT applications which best facilitates a 
collaborative working environment in a construction project. It was predicted by 
Walker and Betts (1997) that the Internet will be the key to change in global 
construction business in the near future and will impact professions, collaboration, 
and the construction business structure (as cited in Nitithamong & Skibniewski 
2006). Matheu (2005) stated that its use as a communication means can help 
information transfer occur more quickly and effectively, providing “a unique 
opportunity for the development of distributed systems that can cross organisation 
boundaries and provide a unique opportunity for teamwork and workflow 
automation”. The web also has the ability to overcome incompatibilities of data 
formats; meaning that project participants using different software applications 
may eventually be able to share the same information over the Web in real time 
without any data transformations (as cited in Nitithamong & Skibniewski, 2006). 
 
The use of ICT allows for real time access of information and improves 
coordination and collaboration between the project participants. Ahuja, Yang, & 
Shankar (2009) state that when utilised, its benefits include, “an increase in the 
quality of documents and speed of work; better financial control and 
communications, and simpler and faster access to common data as well as a 
decrease in documentation errors as use of incorrect data can comprise the 
scheduled completion of a project and lead to wastage of resources”. 
 
Web-based Project Management Systems 
In recent times the concept of how ICT can manage construction projects has 
been widely acknowledged by practitioners (Matheu, 2005, p1). This concept is 
now commonly referred to as a Web-based Project Management System 
(WPMS). A WPMS is an electronic project management tool conducted through 
the ‘Extranet’, which is a private network that uses Internet protocols to transmit 
information. They are designed to store and manage project information. 
Basically, these systems provide a centralised, commonly accessible means of 
transmitting and storing project information. Project information is stored in a 
server and a standard web browser is used as an access point to exchange this 
information, eliminating geographic and boundary hardware platform differences 
(Matheu, 2005, p1). 
The basic rationale behind WPMSs is that communication and information 
control in modern design and construction projects are chaotic. Frequently, this 
leads to lapses in communication, poor understanding, and ultimately, to 
annoyance, conflict, and cost and programming over-runs (O’Brien, 2000). These 
systems offer a level of access to project information that exceeds traditional 
means of communication such as telephone, fax, traditional post, and email, and 
storage mechanisms such as project binders for hardcopies. WPMSs provide 
project participants with the same information in a reliable and easily retrievable 
method, in theory, improving communication and leading to improved projects 
(O’Brien, 2000). 
 
Many authors believe that WPMSs improve overall coordination, collaboration, 
and communication on construction projects in a variety of ways which will be 
discussed in subsequent chapters (Cox, 2007). Cox (2007) comments that, “No 
other technology provides interaction, communication, collaboration, archival 
data, a project-information continuum, participant reliability, and accountability”. 
Cox (2007) also suggests that WPMS technology is, “placed to make the largest 
impact on construction project delivery since the introduction of the person 
computer”, which is a bold statement. 
 
 
1.2 Problem Statement 
 
“Despite proven advances in the technology itself and the considerable and 
recognised benefits Web-based Project Management Systems (WPMSs) present, 
adoption and implementation of this technology still remains slow within the 
Architectural Engineering Construction (AEC) industry.” 
 
Construction is one of the most information-dependent industries there is, due mainly 
to its extended fragmentation. Construction projects, by their very nature, are unique, 
uncertain, and complex, involving several stages during which a large number of 
human resources of various specialities interact and cooperate, performing diverse 
project tasks. Thus, the amount of information and documentation generated and 
exchanged during the construction process is massive, even on small projects 
(Chassiakos & Sakellaropoulos, 2008). As construction projects become larger and 
more complex, an efficient way to deal with such intricacy, is through the use of 
WPMSs. 
 
Although interest in WPMSs is increasing and more AEC organisations and 
practitioners are becoming more aware of their existence (and to a lesser extent aware 
their associated benefits), the adoption, uptake, buy-in, and implementation of such 
tools is still relatively weak. This is demonstrated by Dossick & Sakagami’s (2008) 
study entitled ‘Implementing Web-based Project Management Systems in the United 
States and Japan’. According to this study, approximately only 17% of all U.S. 
construction firms used a WPMS in 2004. Of that, 5.7% used in-house or custom-
built project collaboration software and 12.2% used commercial, off-the-shelf 
products. The Dossick & Sakagami’s (2008) study cited that 42% of large Japanese 
construction companies (over 1000 employees) used application service providers 
(ASPs) that offered WPMSs. However, when taking into account all contractors in 
Japan, less than 10% were using such systems.  
 
Despite the proven progress in the project collaboration technology, the AEC industry 
has yet to fully embrace these web-based project management software tools. The 
difficulty is identifying the barriers that contribute to the underutilisation of these 
tools (Ilich, et al, 2006), and this is what this research is attempting to identify. 
 
 
1.3 Purpose 
 
The goal of this study is to: 
· Identify/verify the barriers that influence the adoption/implementation of 
Web-based project management systems (WPMSs) on $5+ million 
construction projects within New Zealand; and 
· Identify/verify methods of overcoming those barriers to WPMS 
implementation. 
 
It must be acknowledged that there are multiple WPMS available in New 
Zealand and all have various strengths and weaknesses. The purpose of this 
research is not to review each of these software packages, but to determine 
what users want from the software; the benefits and limitations that are 
associated with WPMSs in New Zealand; and what factors would contribute 
in determining whether or not to implement a WPMS on a $5+ million 
construction project within New Zealand. 
 
 
1.4 Significance of Study 
 
Although the current uptake of WPMSs is lower than the anticipated trend, the 
systems hold great promise and are expected to replace traditional project 
management methods (as cited in Nitithamong & Skibniewski, 2007).WPMSs are 
focused around efficient information management, of which a major element is 
collaborative communication. According to Quashie (2009), a well structured 
communication system is a key factor in the success of building project management. 
 
In achieving the aim of this research, the information and data gathered will assist in 
increasing the general awareness of WPMSs and their associated benefits in the AEC 
industry; inform WPMS vendors of general limitations with the software; and inform 
the AEC industry how and why to implement WPMS on New Zealand construction 
projects. This study will be of interest/significance to the AEC industry and their 
clients. 
 
Government, industry and clients are all seeking to bring about a change in the 
construction industry, change that will increase value to clients by improving quality, 
competitiveness and profitability (Matheu, 2005, p29). Traditionally, the emphasis 
has been on project managers to manage the interface between the project and the 
client’s organisation. There is now a shift towards the requirement of managing the 
flow of information through the whole life cycle of the project with greater emphasis 
on those activities which actually add value (Matheu, 2005, p29). 
 
Project managers should particularly benefit from this research as “communication 
consumes about 75-90% of a project manager’s time and information” and WPMSs 
are predominately centred around improving the communication flow and control on 
construction projects (as cited in Alshawi & Ingirige, 2003). Matheu (2005) reiterate 
this point by stating that, “the management of construction projects is about managing 
the project communication and information flow. And managing project information 
about managing the documentation generated in a particular project”. 
 
This study will also highlight how WPMSs have significant potential to add value to 
the internal performance of an organisation and to the whole life cycle of a project, as 
well as the client. That is, the potential benefits of successful implementation. 
Understanding which factors are critical for system success is fundamental for 
improved WPMS implementation (Nitithamyong & Skibniewski, 2007). 
 
By verifying the benefits of using such systems, setting out the barriers to WPMS 
implementation and identifying methods of overcoming those barriers, this study will 
also: 
· Assist the vendors of Web-based project management software with feedback 
from their users, 
· Encourage construction organisations to prepare for and implement ICT, and 
· Provide options for overcoming the barriers to implementing WPMSs for the 
AEC industry and their clients. 
 
 
1.5 Research Question 
 
The research questions for this study are: 
 
“What are the key barriers influencing the implementation/adoption of Web-based 
project management systems in the New Zealand construction industry?”  
 
And; 
 
“What are the recommendations to overcoming these barriers?” 
 
 
 
 
 
 
 
 
 
 
 
  
 
Chapter Two – Background 
 
2.1 Literature Review 
 
Project Management 
Modern project management first came into existence in the early 1950s on large 
defence projects. After World War II, the increasing complexity of projects and a 
diminishing wartime labour force demanded new organisational structures. The 
Program Evaluation and Review Technique (PERT) charts and Critical Path 
Method (CPM) were pioneered allowing managers greater control over heavily 
engineered and highly complex projects Matheu, 2005). 
 
These techniques spread, initially to larger companies, as business leaders sought 
new management strategies. However, after viewing the success of these 
operations, smaller organisations gradually took to adopting the strategies and 
now a very high majority of construction firm worldwide implement some form 
of project management (Alshawi & Ingirige, 2003). These days, projects are 
generally far more complicated involving large capital investments, combining 
several disciplines, project members who are widely dispersed, tighter schedules, 
and rigorous quality standards. These factors together with the rapid 
developments in Information and Communication Technology (ICT) have offered 
project management practitioners the opportunity to take advantage of newly 
developed management tools and the latest technology, such as Web-based 
project management systems (WPMSs) (Alshawi & Ingirige, 2003). 
 
According to Ahuja (et al., 2009) project management requires a system that, 
“provides shared project information, analysis of tools to analyse the information, 
a collaborative infrastructure to handle the flow of information, a multi-device 
access to the pertaining information and a system that ensures the persistence of 
the underlying information among the participants”. ICT tools and systems have 
the ability to provide these services (Ahuja et al., 2009). 
 
 
Communication 
According to the Royal Institute of British Architects (as cited in Matheu, 2005), 
“The overall role of project management….is to harmonise the functions of 
planning, communicating, monitoring and control in order to meet the project’s 
overall objectives as defined by the scope, time, cost, quality and client 
satisfaction”.  
 
Communication deals with the producing, issuing and transmitting 
reports/documents, and chairing meetings with key project participants in order to 
ensure the proposed timing, method and strategy is made available and 
understood. Matheu (2005) writes that, In essence, collaboration of various 
participants in a project is measured by how effectively the communication 
channels were managed”. 
 
Therefore, as conveyed by Matheu (2005), “The responsibilities of the Project 
Management are to plan, coordinate and control the overall project”. Such duties 
can be achieved through a good communication and information management 
tool, such as a Web-based project management system (WPMS).  
 
There is a growing body of literature delineating the advantages/benefits of using 
WPMSs on construction projects. 
 
Advantages 
Although exploring the various advantages of implementing WPMSs is not within 
the direct scope of this research, the author believes it is important to briefly 
outline the benefits of using such systems in order for the reader to understand 
why potential users would implement a WPMS. It is important to understand the 
benefits in order to appreciate the purpose of this research - which is to discover 
what the key barriers are influencing the implementation of WPMSs in the New 
Zealand construction industry. When the benefits are known and the advantages 
of such systems are explained, the question then remains, “why is the 
Architecture, Engineering and Construction (AEC) industry not implementing 
these systems on all large construction projects? 
 
 
The advantages gained from utilising WPMSs are documented in a growing 
number of research papers produced over the past decade. Figure 1 below 
summarises some of the benefits these systems provide at the project and 
organisational level. 
 
Figure 1: Tangible, quasi-tangible, and intangible benefits at the project and organisation 
levels (Becerik and Pollalis, 2006) 
 
 
Quasi-tangible Benefits 
 
a) Improved communication 
Matheu (2005) suggests that WPMSs improve project communication, 
align business processes increasing transparency as barriers to 
communication are removed. Collaborative systems reduce the amount of 
re-work by storing not just information but the knowledge that derived it. 
A study conducted by Nitithamyong & Skibniewski (2007) concurs with 
Matheu’s statement, finding that, “enhancing coordination among team 
members” is 3rd in the rankings of the benefits of WPMS. Alshawi & 
Ingirige (2003) add that by using a WPMS, the speed of communication is 
substantially increased, resulting in shorter lead-times for tasks. Alshawi 
& Ingirige (2003) also comment that such systems result in accuracy of 
communication which transpires into fewer errors and rework costs. 
 b) Improved data/information/document availability 
This benefit derives from the fact that the technology allows the users to 
“reach and search the project information globally” and thus able to work 
from anywhere worldwide (Becerik and Pollalis, 2006). 
 
Becerik and Pollalis’ (2006) research states that, “The technology ensures 
and forces data population and provides a structured and easy way to store 
it”. Assistance in searching for files and documents is ranked 4th in 
Nitithamyong & Skibniewski’s (2007) study of WPMSs success factors, 
which corroborates the above findings. Cox (2007) also corroborates with 
the above commenting that, “by having a central portal of the most up-to-
date project information for all participants provides the opportunity to 
access whatever is needed to perform individual project responsibilities”. 
Cox (2007) also comments that project participants can access archived 
historical data through these systems which allows the users to understand 
project issues as they arise and are resolved.  
 
c) Enabled complete audit trial 
These systems ensure all project information and communication threads 
have been tracked and stored in a structured and credible way (Becerik 
and Pollalis, 2006). Cox (2007) views this as a major benefit of using 
WPMSs, because project participants can easily see which team member/s 
may be causing any bottlenecks by holding up a decision or essential piece 
of information. This results in improved accountability of project team 
members and reduces the likelihood of delays (Cox, 2007). 
 
 
 
d) Improved information management 
WPMSs “provide an extensive file management system with granted 
access or restrictions to particular project areas and folders” which allows 
for greater ease of searching for specific documents (Becerik and Pollalis, 
2006). Nitithamyong & Skibniewski’s (2007) study concurs, and found, 
“facilitating document transfer and handling” ranked second out of the 
most proficient benefits from using a WPMS. 
 
Becerik and Pollalis (2006) suggest WPMSs give members of the project 
team certainty of information resulting in minimised duplication of effort 
and wastage on projects. Not only does the user have access to the correct 
version of documentation, but they also have the ability to track the 
previous versions and monitor who else accessed or modified the 
information.  
 
e) Faster reporting and feedback 
Becerik and Pollalis (2006) suggest project teams can manage complex 
programs with less administration staff and can communicate with greater 
effectiveness when using a WPMS. In contrast to this, O’Brien (2000) 
argues that it should be recognised that these systems are “not necessarily 
labour-saving devices for all individuals on a project team”.  
 
Ilich, Becerik, and Aultman (2006) suggest that WPMSs increase the 
speed of communication on a project which is corroborated by Alshawi & 
Ingirige (2003) who comment that such systems improve efficiency 
through “speedy and accurate information between head office and sites”. 
The study by Matheu (2005) also suggests WPMSs create a reduction of 
the response time for RFIs (Requests for Information), COs (change 
Orders) and specifications clarification. Nitithamyong & Skibniewski’s 
(2007) study ranks “enabling immediate report and feedback” 5th from all 
WPMS benefits.  
 
 f) Enabled valid and accurate decision making 
With faster, more complete information flows comes faster decision 
making. The web-based software also increases awareness meaning 
“project managers can easily realise any changes that would affect a 
project or a contractor” (Becerik and Pollalis, 2006). Alshawi & Ingirige 
(2003) also acknowledge “Better management and decision-making” as a 
benefit of WPMS implementation. 
 
g) Improved process automation and standardisation 
Documents are generated in a structured way providing the users with a 
clear and familiar format to interpret. A participant of Becerik and 
Pollalis’ (2006) research commented that it is very easy to issue or answer 
an RFI or write meeting minutes once the software is up and running and 
all the contacts are in the system. 
 
h) Improved version control 
Becerik and Pollalis (2006) state that WPMSs ensure all members of the 
project team have access to the most up-to-date documents without the 
requirement to wait for hardcopies – a very important aspect to any 
construction project which saves time and money. Matheu (2005) agrees 
and comments that this reduces project risk as well; “The latest 
information is always available as soon as it is published, minimising the 
risk of working on old information”. Alshawi & Ingirige’s (2003) study 
concurs with these findings stating that, Mistakes are avoided because all 
drawings and documents are always up-to-date and instantly available”. 
They also suggest that risk is diminished because team members are not 
acting on information that is outdated or incomplete, which corroborates 
the information by the other authors above. 
 
Nitithamyong & Skibniewski’s (2007) study found “enhancing 
organisation of updated records” was ranked as the biggest benefit of 
using a WPMS. Improved version control also assists in avoiding delays 
because team members do not have to wait for the arrival of updated 
drawings (Alshawi & Ingirige, 2003).  
 
i) Better project/program monitoring and control 
The key words in this benefit are ‘tracking’ and ‘searching’. These 
systems allow users to create reports and easily search documents to find 
what they need. (Becerik and Pollalis, 2006) state that, “Having all project 
information stored in one centralised space helps the project managers to 
control the budget and the schedule more effectively”. Matheu (2005) 
agrees and states, “All actions are recorded to be audited and monitored”. 
 
j) Improved timely capture of design/construction decisions 
Minimising the need to revisit sites and having the ability to review 
several projects results in more effective management. The need for 
meetings and travel also is reduced as online approvals and comments can 
be achieved in real time (Becerik and Pollalis, 2006). Matheu (2005) 
agrees and comments that, “The fast dissemination of information shortens 
consultation cycles and speeds up decision making”. 
 
k) Reduction of costs and wasted time 
Printing, postage and document administration costs are reduced as all 
documents are stored centrally (Matheu, 2005). Alshawi & Ingirige (2003) 
add that visits to site and travelling time can also be reduced as the most 
up-to-date progress photographs are constantly accessible for viewing on 
the system. Due to the complete audit trail it provides, WPMSs also 
reduce time and money spent on disputes (Alshawi & Ingirige, 2003). Cox 
(2007) concurs, stating that WPMS, “reduce the costs incurred by change 
orders, claims, and record maintenance, as well as minimise or eliminate 
delays”.  
 
Nitithamong & Skibniewski (2006) comment that access to certain 
documents or areas can be restricted to particular levels of responsibility, 
seniority, or specialisation due to the fact that a closed network is used. 
Therefore, “mistakes caused by poor communication and delays caused by 
the time it takes to move documents and people around for approvals and 
meetings can be minimised” (Nitithamong & Skibniewski, 2006).  
 
 
l) Reduction of storage space 
Alshawi & Ingirige (2003) comment that their study indicates less storage 
space for paper work is required due to more and more electronic storage 
being used. 
 
 
Intangible Benefits 
These benefits cannot be quantified monetarily rather are represented by 
qualitative benefits. According to the research of Becerik and Pollalis 
(2006), “Business benefits rather than cost savings have been more 
important for the participating investors in most cases”. Their research 
continues, explaining that most important to organisations when deciding 
whether to implement these systems are goals such as, “performing the 
right tasks correctly, staying consistent with the organisation’s mission, 
vision, and values, and supporting its goals and objectives”. 
 
Becerik and Pollalis (2006) acknowledge some performance benefits as: 
“supply chain integration, process reengineering, gained market access, 
improved customer relationships, gained competitive advantage, 
performance measuring, knowledge management, and increased 
negotiation power”. 
 
 
 
To summarise, it is obvious that many benefits are derived from utilising WPMSs 
and most are reflected in multiple literature. The implementation of 
ICT’s/WPMSs in the AEC industry is a way to “reduce costs; maintain or create a 
competitive advantage; save time; and improve productivity, safety, and the 
accessibility and exchange of information. There is no lack of potential solutions; 
however, the measurement of benefits and barriers to implementation is not 
straight forward” (Rankin & Luther, 2006). Prima facie, when observing these 
significant advantages, one may question why these systems are not utilised on 
every construction project in New Zealand. There is a growing body of research 
suggesting the construction industry has been slow to adopt and take advantage of 
the ICT tools available. 
 
 
 
 
 
Slow Adoption and Implementation 
 
There is little argument that, “Effective application of ICT’s will lead to more 
efficient management of project execution and to a more productive industry” 
(Rankin & Luther, 2006). However, there is a growing amount of studies suggesting 
the Architectural Engineering and Construction (AEC) industry is proving to be 
relatively slow at utilising this technology. 
 
Peansupap & Walker (2005) state that many studies have revealed the benefits from 
using ICT, but go on to comment that, in general, the construction industry remains 
slow in adopting ICT, especially when comparing it to advanced manufacturing 
industries. The study goes on to say that, “although ICT benefits are recognised, the 
level of ICT use in the construction industry is still low”. Dossick & Sakagami (2008) 
reiterate this point, stating that although many businesses have reported substantial 
savings from using WPMSs, there is still a reluctance to use this technology in the 
construction industry. Again, a study by Hewage, Ruwanpura & Jergeas (2008) 
suggests that the construction industry is seen as backwards when it comes to 
implementing IT systems and tools. They continue in this vein stating that, “Despite 
an explosive growth in Internet use in the last decade in many areas of business and 
commerce, the construction industry has not kept pace to the same degree”. 
 
A study undertaken by Dossick & Sakagami (2008) demonstrates the underutilisation 
of Web-based project management systems in the Japanese and the U.S. construction 
industries. “Although these markets are high-tech intensive and both cultures have 
embraced technology, a relatively small sector of the construction industry in both 
countries have implemented WPMSs”. Nitithamyong, & Skibniewski (2007) also 
argue that the current rate of WPMS implementation is still lower than the projected 
uptake. 
 
Substantiating that trend is Stewart & Mohamed (2004) who acknowledge the need to 
increase the efficiency throughout the construction business processes and comments 
that, “the use of IT in construction has not progressed to the level that can been seen 
in other industries”. Alshawi & Ingirige (2003) concur and state that, in contrast to 
the manufacturing and retail industries….the overall construction industry has shown 
a relatively slow uptake of web technologies to improve its practices”. 
 
It is argued the main reason for this slow rate of embracing ICT is due to the highly 
complex and fragmented nature of the AEC industry (Peansupap & Walker, 2005). 
Chassiakos & Sakellaropoulos (2008) corroborate this, suggesting that improving 
communication in construction projects is a difficult task due to the, “extended 
fragmentation of the construction industry and the huge amount and wide 
dissimilarity of the information that is involved in the construction process”. Others 
argue it is because of the open work environment, the wide variety of work scope, 
dust and moisture, and portability issues (as cited in Hewage et al, 2008). Nuntasunti 
& Bernold (2006) corroborate these statements and listing the following as reasons 
for the AEC industry’s slow adoption rate of ICT: 
· “Fragmentation of the industry, 
· Temporary relationships between project participants, 
· The adversarial relationships between parties founded on the lowest-bid or 
zero-sum game “culture” of the industry, 
· Constantly changing jobsite environment, 
· Weather and other unforeseen conditions”. 
 
 
Limitations and barriers to the adoption and implementation of ICT and 
WPMSs in the construction industry 
 
Earlier studies of this topic indicate that cost and technological issues were the major 
barriers to ICT implementation in the construction industry. However, recent studies 
have shown a shift away from these barriers with a move towards management 
problems within construction organisations as the major barrier (as cited in Peansupap 
& Walker, 2005). The International Council for Research and Innovation in Building 
Research (CIB) W78 conference papers identifies the management of IT/ICT as a 
major theme, especially it’s adoption and implementation (as cited in Peansupap & 
Walker, 2005). Ahuja, Yang & Shankar (2010) acknowledge this in their research 
also, stating that studies in this area, until recently, have had a predominately 
technical focus rather than a managerial focus. 
 
Hewage (et al, 2008) suggests that, “Construction companies lag behind other 
industries in the creation of long-term strategic plans for the implementation of 
information technology”. According to Peansupap & Walker (2005) ICT adoption 
should be planed and strategically thought through and implemented otherwise an 
organisation may obtain little benefit from an ICT investment. For example, it may 
result in slow ICT adoption by construction companies because they are unsure of 
how to commence the implementation process which may result in loss of 
competitive advantage (Peansupap & Walker, 2005). Unplanned ICT adoption may 
cause ongoing issues such as user confusion, technical problems, lack of clarity 
surrounding the software and what the ICT benefits are. This may lead to a negative 
perception of ICT use among potential users resulting in a resistance to its adoption 
(Peansupap & Walker, 2005). 
 
Other limitations identified are as follows: 
 
Limitations 
 
1. Lack of Understanding 
Many construction practitioners have insufficient experience in understanding 
organisational and social issues of strategic ICT adoption which is recognised as 
an important implementation barrier (Peansupap & Walker, 2005).  
 
There is also a lack of understanding by the users in terms of the benefits derived 
from using WPMSs. Hewage (et al, 2008) suggests, “The number one barrier to 
implementation of technology is that construction managers are not aware of 
proof that the addition of technology has benefits and what possible problems 
might be experienced”.  
 
2. Security & Access 
Because much of the information flowing through these systems is commercially 
sensitive the Application Service Provider (ASP) must be trusted, reputable and 
secure (Matheu, 2005). O’Brien (2000) argues there is concern over who has 
access to the project Web site and asks the question; “What is the boundary to the 
site?” He comments that it is virtually impossible to give everyone working on a 
project a password, and also warns that often the greater the security, the greater 
the complexity of the system and this deters occasional users from applying the 
tool. Alshawi & Ingirige (2003) comment that security is a major issue and that it, 
“ imposes a lot of financial constraints on project teams as the costs need to be 
incorporated into project feasibility studies”. 
 
3. Infrastructure and difficult Internet access.  
Matheu (2005) suggests that most companies do not have the necessary 
infrastructure to support these systems and most construction sites do not have 
access to the internet. Not surprisingly, a study by Nitithamyong & Skibniewski 
(2007) indicates the more project members have access to the internet on site and 
the faster and more reliable that is, the more beneficial the WPMS is to the 
project. The systems are subject to crashes of both the software and the Internet 
itself and because the systems are web-based, there is a constant need to upgrade 
the firewall protection (Alshawi & Ingirige, 2003). 
 
4. Need for training 
There is an allowance required for time and money in order to get the users 
trained and competent using the system. However, projects that provide more 
training to team members gain higher WPMS performance in all perspectives 
(Nitithamyong & Skibniewski, 2007). 
 
5. Cost and time over-runs 
Unclear ICT implementation strategy and processes can result in excessive 
technological investment costs, delay the implementation, and cause business 
uncertainty (Peansupap & Walker, 2005). That said, Nitithamyong & 
Skibniewski’s (2007) study suggests that when more resources in terms of money, 
time, and personnel are provided, WPMSs performance tends to be higher. 
According to Alshawi & Ingirige’s (2003) research, an issue when implementing 
WPMS is the cost of having to treat the web server as a full scale IT project, 
involving the appropriate funding and appropriate staffing.  
 
6. User resistance 
Lack of top management support or organisational commitment to ICT 
implementation can result in user resistance. O’Brien’s (2000) study found that 
‘pragmatists’, who make up the bulk of the population, need to see some form of 
benefits when using Web-based systems before they adopted it, whereas 
‘innovators’ experiment and commit to their Web use and only accept those with 
perceived potential benefits. ‘Sceptics’ are at the other end of the scale and resist 
any change on principal. This indicates that the type of user can influence their 
adoption decision (as cited in Peansupap & Walker, 2005). According to Dossick 
& Sakagami’s (2008) there is a resistance from small contractors because of low-
cost effectiveness or merit. 
 
According to Hewage’s (et al, 2008) study, managers indicate they have 
experienced resistance from ‘older’ workers whenever a modern technology has 
been introduced. Many of the decision makers around the implementation of 
WPMSs are older and more experienced, and these are the same type of workers 
who have shown resistance to the technology. 
 
7. Task-technology fit 
A poor fit between the technology and the organisations requirements is known as 
‘task-technology fit’. ‘Task-technology fit’ refers to the technology fitting and 
being conducive with the user’s requirements to perform various tasks (as cited in 
Peansupap & Walker, 2005). Obviously if the two are not compatible, then the 
investment has been somewhat worthless. 
 
8. Declining work performance 
Researchers present many benefits of using ICT, such as reducing time and cost 
of information transfer and improved communication. However, Peansupap and 
Walker (2005) suggest that “these benefits will only be realised if technology is 
fully used and integrated into an organisation”. 
 
IT benefits that are perceived as low is often a result of poor organisational 
change management by the mangers of the company. However, it is argued that 
the introduction of new IT into an organisation can cause a decline in work 
performance due to training having to take place and staff adapting to the new 
system. Uncertainty during the time ICT is implemented can also cause a 
performance reduction (Peansupap & Walker, 2005). 
 
9. Communication channels 
Having more familiar technology available, such as emails, it makes it easy for 
members of a project team to bypass the WPMS and simply send or forward an 
email. “A project team needs real discipline to adopt a Web site and use it to 
replace other communication channels” (O’Brien, 2000). 
 
 
10. Generic systems 
Often these WPMSs are generic in nature and not project specific, which means 
the software is simpler to develop and simpler to support. However, not everyone 
does the same job and not everyone has the same needs for communication and 
information management. O’Brien (2000) suggests that the systems are not 
complete communication and information management solutions for everyone 
and says this makes it harder for team participants to integrate the WPMS into 
their jobs. 
 
11. Collaborative Maturity 
Collaborates maturity is the term used by O’Brien (2000) indicating the level to 
which individuals and projects teams are willing to work together, sharing 
information and experience for the good of the project. He states that WPMSs 
implemented on projects where the team members have little collaborative 
maturity will be far less useful. He also comments that there is a need for clearer 
usage plan, making more explicit the type of communication required and how 
this is to be achieved. 
 12. Related Legal Issues 
It has been observed by O’Brien (2000) that the established legal environment 
provides reasonably comprehensible guidelines regarding how to operate in the 
current paper-dominated construction industry. ICT tools such as WPMSs are 
positioned to change the way we work, making legal responsibilities in the Web-
based era unclear and opening the door to potential risks (O’Brien, 2000) 
Nitithamyong & Skibniewski (2004). 
 
13. Project Characteristics 
According to Nitithamyong & Skibniewski (2007), private projects gain less 
performance from WPMSs than public projects in regards to time and risk 
improvement benefits. They suggest this may be because public projects are 
generally larger, more complex and involve more parties than private projects. 
Nitithamyong & Skibniewski’s (2007) results also indicate that residential 
projects benefit less from the systems which they suggest may be because they are 
of less complexity and comprise of less personnel meaning there are less 
communication barriers. 
 
Nitithamyong & Skibniewski’s (2007) research found that WPMSs perform better 
when they are used in projects with higher budgets. Projects with higher budgets 
usually involve more parties and require superior communication and data sharing 
capabilities. These projects commonly take longer to design and construct, which 
allows more time for gaining experience using the WPMS. This is reflected in 
Dossick & Sakagami’s (2008) study which suggests larger organisations have 
embraced the technology more than smaller ones which have shown some 
reluctance in adopting it. A study by Ahuja, Yang & Shankar (2010) makes a 
similar observation, citing that, “It is easier for large firms to be in the deployment 
and adoption of the emerging technology, whereas SMEs (small to medium sized 
enterprises) have difficulty in dedicating resources to research, development and 
training. 
 14. Quantifying Cost and Benefits 
Rankin & Luther (2005) argue that, “Intangible factors in the construction 
industry make it difficult to quantify the costs and benefits of ICT innovation and 
therefore to assess the gains made” from it. As a result, justifying an ICT 
investment becomes a major barrier to its implementation. This correlates to 
Hewage’s (et al, 2008) study who state, “Companies do not have clear procedure 
to evaluate the return on investment on any information technologies they may 
purchase”. Nitithamyong & Skibniewski’s (2004) corroborates this, commenting 
that, “The temporary nature of relationships in a construction project also 
provides little or no incentive for investing in innovative technologies”. 
 
 
Recommendations 
 
1) Initiation 
Research conducted by Dossick & Sakagami’s (2008) suggests “owner 
initiated propagation”, where the owner encourages team members to 
implement the WPMS, is more successful than “contractor initiated 
propagation”, where the general contractor leads the WPMS implementation. 
 
2) Evaluation 
Peansupap and Walker (2005) state that it is essential to evaluate feedback 
from users of the system and to rectify any issues they encounter. This 
recommendation is echoed by Ahuja (et al, 2010) who suggests ICT 
implementation should be supported by users’ feedback. 
 
3) Level of Support 
There are multiple studies that suggest support is required internally from 
within the user organisation and also externally from the Application Service 
Provider (ASP) in order to gain successful implementation of a WPMS. 
 Dossick & Sakagami (2008) state that, “For successful implementation, there 
needs to be support from upper management and the leaders of the primary 
user organisations. Research by Nitithamyong & Skibniewski (2007) also 
suggests, “The level of support from top management has significant positive 
correlations with all WPMS performance perspectives (i.e. strategic, cost, and 
quality)”. Therefore, a strong level of commitment from top level personnel to 
a WPMS is required if it is to be successful. 
 
An essential element to adopting ICT is to provide organisational [technical] 
support for users and create a long-term relationship between supplier and 
user, otherwise the implementation of ICT is likely to fail (as cited in 
Peansupap & Walker, 2005). Nitithamyong & Skibniewski’s (2007) study 
goes further, stating that, in order for the system to provide the best results for 
the users and ultimately the project, Application Service Providers (ASPs) 
should have: 
· Easily accessible contact facilities, 
· The resources to respond quickly to any queries, 
· Staff with good attitudes towards their customers, 
· Staff with the ability to understand technical issues related to the 
system and to provide solutions to such issues, 
· A good understanding of the construction sector to ensure the success 
of system implementation.  
 
4) System Controller 
O’Brien (2000) recommends designating a few project team members as 
champions of the WPMS who have responsibility of not only ensuring it’s 
operational and performing in the correct manner, but also encouraging team 
members to use it during and prior to implementation. Nitithamyong & 
Skibniewski (2007) concur with this statement, adding that a WPMS should 
not be solely mandated by an owner otherwise the system will tend to lack a 
champion and possibility result in failure. 
 
Somewhat in contrast to Nitithamyong & Skibniewski (2007) is Dossick & 
Sakagami (2008) who suggests the ideal person to lead the implementation of 
the system is the owner who then requests the use of WPMS in the project 
contract. 
 
5) Define Use 
a) What 
By defining what uses the system should be implemented for, users 
gain clarity and it also defines their job tasks in relation to those uses. 
By defining specific uses it creates a purpose for the system and gains 
credibility with the team members. Uses and boundaries of the system 
should be defined early in the project and it should not be seen as a 
fluid tool but rather a solid ally in achieving operational goals 
(O’Brien, 2000). 
 
b) Who 
According to Nitithamyong & Skibniewski (2007), it is recommended 
that all associated team members should have access to a WPMS and 
access should not be restricted to personnel that are at high authority or 
management levels. However, they do mention that a very large 
number of users can be chaotic and difficult to control. The study also 
states that, “In order to prevent implementation problems, it is 
important to decide early in the project on an adequate number of 
project team members who can obtain access to the system”. 
 
c) How 
· Etiquette 
Establishing etiquette for the utilisation of WPMSs is an important 
aspect to successful implementation according to O’Brien (2000). He 
states that there must be a place for formal and informal 
communication and it should be decided when which is used. He 
defines formal communication as the equivalent of letters and normal 
written correspondence and informal communication as the typical 
content and style of an email and verbal communication. O’Brien 
(2000) also recognises the need for determining who communicates 
with whom. Dossick & Sakagami (2008) reiterate this point by stating, 
“The important thing is that users be able to distinguish how to use 
new processes and conventional processes, such as fax or telephones, 
and select the best tool for the communication that needs to take 
place”. 
 
· Information Flow 
O’Brien (2000) suggests mapping the information flow on the project 
when designating uses of the Web site assists in its implementation, so 
it’s clear who has access to what areas and may highlight any 
boundary issues. 
 
 
6) Enforce Use 
O’Brien (2000) recommends enforcing the use of the systems because they 
are most effective when they contain all the information related to a specific 
issue. Even when a small piece of information is missing, the system can be 
far less useful. In concurrence with this, Dossick & Sakagami (2008) 
recommend enforcing the use of such systems by way of contract 
specifications. Ahuja (et al, 2010) agree, stating that, “Implementation will 
include introducing contract clauses defining ICT adoption as scope of work 
of the projects and managing building projects utilising the new system”. 
 
7) Inception  
O’Brien (2000) suggests using a WPMS from the beginning of a project and 
not to force it into projects already in motion as they have too much 
momentum and investment in other communication strategies to successfully 
assume a WPMS (Nitithamyong & Skibniewski’s (2007) findings reiterate 
this, as their results show that “both the time and performance of WPMSs are 
substantially reduced when the systems are introduced during the construction 
phase”. 
 
 
 
 
8) Populate the Site 
By populating or “seeding” the software tool with useful information and 
examples of how to use it, will create a good first impression to first-time 
users and “is one of the most powerful ways to promote Web site use on the 
project” (O’Brien, 2000).  
 
9) Internet Access & Connection 
Nitithamyong & Skibniewski (2007) recommend that a cable modem 
connection is the most reliable means of Internet access and thus, advocates it 
to be selected if available. They highly recommend providing Internet access 
to all project team members in order for the system to succeed, especially in 
terms of time performance. The study states that, “Just one team member not 
being able to access the Internet to input his/her information can effect the 
system not working as intended and its time performance can significantly 
decrease”. 
 
10) Training 
It is strongly recommended by Nitithamyong & Skibniewski (2007) to 
continue providing training opportunities for team members so they can 
enhance their skills in order to meet the changing needs of business processes. 
Similar sediments are echoed by Dossick & Sakagami (2008) whose study 
found that it is not only important to train team members on how to use the 
system, but also to communicate the benefits of the system. According to this 
research, this facet appears to be one of the most important barriers to 
implementing WPMSs. 
 
Peansupap & Walker (2005) suggest that a strategic ICT adoption strategy or 
plan ought to be employed by construction organisations in order not to come 
unstuck by issues such as user confusion, technical problems, lack of clarity 
surrounding the software, and unaware of what the benefits are. Ahuja (et al, 
2010) argues that training, education and examples of successful 
implementation are required to modify perceptions and to persuade industry 
practitioners to increase ICT adoption. If this occurred, and people perceived 
high benefits and low barriers to the use of ICT, it would increase effective 
adoption of ICT for project management teams (Ahuja, et al, 2010).  
 
 
11) Functionality / Ease of Use 
Nitithamyong & Skibniewski’s (2007) research suggests that a system that is 
easier to use yields higher performance in terms of communication, cost and 
strategic. Nitithamyong & Skibniewski (2007) state that, “When a WPMS is 
proven to be easy to use and reliable, team members will be more willing to 
use it as a central communication channel to coordinate and exchange 
information with others”. Dossick & Sakagami (2008) continue this theme in 
their research, suggesting people are like water: they find the path of least 
resistance. That comment implies that engineers and managers have little time 
on the job to learn new systems and processes, and will default to the easiest 
and fastest way to work the work done. Therefore, they say, the best way to 
implement ICT and WPMSs is to ensure they are easiest and fastest way to get 
things done (Dossick & Sakagami, 2008). Cox (2007) suggests that through 
these systems, tasks can, in fact, be accomplished better, faster, and cheaper. 
 
Nitithamyong & Skibniewski’s (2007) study also states that, having good 
quality screen-based and printed outputs can help reduce misinterpretation of 
data which could potentially result in miscommunication and disputes. 
Research by Dossick & Sakagami (2008) agrees suggesting that, “From a user 
interface and customer service perpestive, the software and hardware tools 
have to be easy to implement”. 
 
12) Reliability and Security 
WPMSs perform better when they are reliable and provides data that is more 
secure and accurate (Nitithamyong & Skibniewski, 2007). Data reliability and 
security are the main concerns to construction practitioners when deciding 
whether to implement an IT system or project (as cited in Nitithamyong & 
Skibniewski, 2007). If the internet or the software frequently crashes, users 
will abandon the system and revert to previous strategies or another, more 
reliable, process (Dossick & Sakagami, 2008). 
 
Data that is produced and maintained by a WPMS that is proven to be 
accurate, current, reliable, and secure is critical to the success of the system in 
regards to its time, quality, and risk performance (Nitithamyong & 
Skibniewski, 2007). 
 
 
13) Integration 
Nitithamyong & Skibniewski (2007) suggest that the WPMS should have the 
ability to integrate internally and externally to other software and systems, as 
this will enhance the workflow of project information, which will result in 
success of the system and eventually success of the project. Dossick & 
Sakagami (2008) add that the WPMS technology must be integrated into, and 
become an integral part of, the daily work processes of the users. If this does 
not occur, it will be left until last and infrequently used. 
 
14) Project Type 
According to Nitithamyong & Skibniewski’s (2007) research, projects that are 
highly complex, that is, heavily engineering and industrial constructions, or 
relatively uncomplicated projects such as residential work may not benefit 
from the utilisation of WPMSs, as much as moderately complicated projects 
such as commercial construction. This is particularly true for the cost and risk 
benefits. 
 
15) Project Duration 
Nitithamyong & Skibniewski’s (2007) research concludes that project 
duration is a critical factor in the strategic and cost performance of a WPMS. 
They suggest that it would be much easier to implement a WPMS successfully 
on a project with a longer duration because: 
· It usually takes some time before a project’s team members accept and 
use a WPMS effectively; 
· WPMS implementation generally requires considerable changes to 
current business processes, and these changes require time to be 
achieved which is reasonably difficult to achieve in a short project.  
 
16) Ability of Project Managers 
Project managers have been identified as the most important person in the 
project team (as cited in Cheung, Suen, & Cheung, 2004). Studies have found 
that factors (i.e. competency, authority, involvement, and commitment) of 
project managers have a strong bearing on how successful a WPMS performs 
and how successful a construction project is delivered (as cited in 
Nitithamyong & Skibniewski, 2007). Alshawi & Ingirige (2003) suggest that 
there is a need for a project manager to have knowledge of the IT 
infrastructure. It is recommended by Nitithamyong & Skibniewski (2007) that 
project managers participate in the WPMS implementation process in order to 
have a clear understanding of the systems and how it can be integrated into 
current business practices. 
 
17) Usage Frequency of Advanced WPMS Features 
Nitithamyong & Skibniewski’s (2007) research found when users of WPMSs 
increased their use of the advanced features of the systems, performances of 
time, quality and risk all increased significantly. The study, therefore, suggests 
a project team with goals of saving communication time, improving the 
quality of documents, or increasing risk management benefits by using a 
WPMS, should seek a system that provides these advanced features. 
 
18) Strategy 
It is recommended by Ahuja (et al, 2010) that strategic ICT adoption is 
required at industry level and organisational ICT adoption strategies should be 
aligned with the industry wide strategy. An industry wide strategic ICT 
adoption plan requires understanding, participation and support from all 
pertinent professions, enterprises and government agencies. According to 
Ahuja (et al, 2010), such strategies have been employed in the UK (‘Construct 
IT’ and ‘Avanti project’), Finland (Vera program), Singapore (CORENET 
project), and Australia (CRC CI initiative). Thus, it is apparent that strategic 
adoption of ICT in the construction industry needs to become a business 
objective in order for it to be adopted by the industry as a whole. O’Brien 
(2000) recommends that any implementation strategy should accommodate 
the impact of application limitations and manage user expectations, because it 
is unlikely an ICT application can support everyone’s system requirements. 
 
 
 
 
 
2.2 Definition of Terms 
 
Web-based Project Management System 
Web-based Project Management Systems or WPMSs have other guises such as ‘Online 
Collaboration and Project Management (OCPM) Technology’ and ‘Project Management 
Systems – Application Service Providers’ (PM-ASPs). For the purposes of this research 
and the sake of generality, the use of Web-based project management systems (WPMSs) 
shall encompass the previously stated commonly used terms, even if such terms are not 
definitively accurate. 
 
Application Service Providers (ASPs) 
“ASPs are third party entities that manage and distribute software-based services and 
solutions to customers across a wide area network from a central data centre. In essence, 
ASPs are a way for companies to outsource some or almost all the aspects of their 
information technology needs” (Matheu, 2005). 
 
Construction Project Management 
“Construction Project Management is the planning, control, and coordination of a project 
from conception to completion (including commissioning) on behalf of a client. It is 
concerned with the identification of the client’s objectives in terms of utility, function, 
quality, time, cost, and the establishment of relationships between resources. The 
integration, monitoring and control of the contributions to the project and their output, 
and the elevaluation and selection of alternatives in pursuit of the client’s satisfaction 
with the project outcome and fundamental aspects of Project Management” (as cited in 
Matheu, 2005). 
 
 
 
 
 
 
 Chapter Three – Methodology  
 
 
3.1 Introduction 
 
This research was undertaken to determine what key factors influence the implementation 
of Web-based project management systems (WPMS) in the New Zealand construction 
industry.  Similar research in this area has been completed in the markets of Japan and 
the United States of America of which both economies are tech-tech intensive and both 
cultures have embraced technology and its role in business and society. However, it was 
noted in this research that a relatively small sector of the construction industry within 
these countries has implemented Web-based project management systems (Dossick & 
Sakagami, 2008). 
 
WPMS, if employed effectively, adds many benefits to the management of construction 
projects. Benefits such as the speed of communication, reduction in the cost of 
communications, and provides productivity savings (Ilich, Becerik, & Aultman, 2006). 
Despite these advantages and the proven advances in the technology itself, the 
construction industry is yet to fully embrace these tools and this research is designed to 
understand why this is so. 
 
 
3.2 Research Design 
 
Participants will be selected from the population to form a sample group (see ‘Population 
& Sampling’ below). These participants were phoned by the researcher to: 1) qualify 
them in terms of the selection criteria, 2) ensure they have the willingness and availability 
to participate in the research and, 3) to obtain their email address.  
 
The participant was then sent an email which thanked them for their participation and 
time and contained a link to an online survey. The online survey contained four topic 
areas each with three questions. These questions gathered data relating to their individual 
perspectives regarding WPMS and allowed them to answer questions on a nominal scale 
and an ordinal scale (that is, Likert scale). This allowed me to gather specific data 
relating to the barriers of implementing WPMS and why the implementations of WPMS 
are impeded. 
 
After analysing this data and based on the four topic areas and three questions in the on-
line survey, interview questions were then formed. The participants were contacted by 
phone and interview times were arranged. These interviews were designed to clarify any 
answers given in the on-line survey, but were mainly used for gathering data on the 
means and methods of overcoming the barriers to implementing WPMS which were 
identified in the on-line survey. 
 
 
3.3 Population & Sampling 
 
Population 
The population for this study is every Project Manager (PM) on every construction 
project valued over $5 million within New Zealand. 
 
Sampling 
Sample members were selected from the population in a non-random manner and, 
therefore, classified as a non-probability sampling method. Two non-probability 
sampling methods were used in this research; convenience sampling and judgement 
sampling.  
 
Convenience sampling was employed because the researcher was interested in getting an 
inexpensive approximation of the truth. The researcher/interviewer was located in 
Hamilton and because the study involved interviewing participants from Auckland and 
Waikato only, meant it was convenient for the researcher. However, it was the 
researcher’s judgement that the Auckland and Waikato regions would give a fair 
representation of the rest of the population as there would be few variables between these 
regions and the rest of the country in terms of WPMS.1  
 
The sample size of the study consisted of 12 PMs based either in the Auckland or 
Waikato regions. They were selected on merit having worked on or currently working on 
$5m+ projects and worked/working with WPMS. Selection size was also dictated by the 
availability of potential participants for interviews.  The criteria for selecting the sample 
were as follows: 
Project Manager (preferably senior) or Project Director 
Has/is worked/working on a $5m+ construction project/s and has experience working 
with WPMS. 
 
This sample was chosen because PMs are in a position which allows them to have an 
overall perspective of projects and are the individuals who are most aware of the 
influences affecting the implementation of WPMS. They have the most knowledge of the 
implementation of such systems as they utilise all aspects of the system as apposed to 
other associated users such as construction managers for example.2 Projects over $5 
million is an element to the sample criteria because projects smaller in value become less 
reliant on efficient project management systems and often projects are managed by a 
quantity surveyor, architect or construction manager, meaning a specialised PM is not 
required. The sample PMs must have experience in working with WPMS as the data 
gathered would not be as accurate, detailed or as rich if the sampled participants did not 
have knowledge or experience in WPMS. 
 
 
                                               
1 Internet speed in other regions maybe a factor which distinguishes itself from the sample. 
2 Not gathering data from other users of WPMS such as construction managers may be a limitation of the 
study. 
3.4 Instrumentation 
 
Online Survey 
The initial online survey to participants is a form of quantitative research which attempts 
to determine what the barriers are to implementing WPMS on construction projects over 
$5 million. This was undertaken because of the nature of quantitative research and online 
surveys.  
 
Online surveys were used to extract data from the participants because the respondents 
receive the survey almost immediately and can complete the survey at a convenient time 
for them, with time to think about their answers. Information is already electronic which 
can speed up/simplify data management which means it’s usually straightforward to 
analyse and is collected in a standardised way. 
 
As many barriers to implementing Web-based project management systems are already 
documented in the literature review, the survey is to verify the various barriers and 
potentially establish any original barriers not documented in the literature review. 
Therefore, this process was required to be done with relative haste to ensure the interview 
questions, which are at the centre of this study, were developed quickly and accurately, 
which is something an online survey could deliver. 
 
Personal Interview 
The task of defining and understanding successful implementation strategies required a 
qualitative research approach that encouraged the participants to discuss barriers to 
WPMS implementation and their methods for overcoming these barriers. A qualitative 
approach was undertaken because the study seeks to find out why things happen as they 
do and determine the meanings which people attribute to events, processes and structures 
(Fellows & Liu, 2008). The qualitative approach ensured the data collected was ‘raw’ and 
detailed, and hence ‘rich’ in content and scope. 
 
To gain an understanding of the issues from industry project managers who have 
experienced implementation of WPMS first hand, a semi-structured qualitative in-depth 
interview methodology was utilised to explore the pertinent issues from the participant’s 
perspective. The interviews were carried out face-to-face because of the rapport this 
builds between the interviewer and the interviewee which is an important factor when 
trying to extract the most reliable and accurate data from the interviewee. Face-to-
interviews also allow the interviewer to take advantage of social cues, such as voice, 
intonation and body language which the interviewer can gain more information from, 
adding to the verbal answers received (Opdenakker, 2006). A face-to-face in-depth 
interview also assists to ensure the participant understands and interprets the question/s 
correctly which will in-turn ensure the data collected in accurate. 
 
Personal, semi-structured interviews were utilised by the researcher using an ‘interview 
guide’ of three to five pre-identified topic areas with three to four questions within each 
topic area, which the interviewee has a great deal of freedom in how to respond. 
Questions that are not included in the guide were able to be asked as the interviewer 
picked up on things. However, overall, the questions asked to each participant were the 
same and a similar wording used for all interviews. 
 
All the interviews were electronically recorded and later transcribed. This procedure is 
important for detailed analysis required in qualitative research and to ensure that the 
interviewees’ answers were captured in their own words and terms. By transcribing, it 
helps to correct the natural limitations of our memories and of the intuitive elucidation 
that we might place on what people say in the interviews.  
 
By undertaking personal, semi-structured interviews, it opens the door for more detailed 
questions to be asked and usually achieves a high response rate. Any ambiguities can be 
clarified and incomplete answers followed up. 
 
The interviewer used probes and prompts to ensure the information gathered was 
comprehensive and accurate. Probes were used when a participant said something 
interesting and the interviewer wanted to know more about what was said. They were 
used to explore certain points further. 
Prompts were used if the participant gave a very short answer or got side-tracked and 
didn’t exactly answer the question. They were used to encourage the interviewee to talk 
about a certain issue or topic which they had thus far failed to do. 
 
This study could be identified as ‘applied research’ as it is directed to end uses and 
practical applications and “seeks to address issues of applications: to help solve a 
practical problem (the addition to knowledge is more ‘incidental’ than being the main 
purpose)” (Fellows & Liu, 2008).  
 
 
3.5 Analysis Plan 
 
Quantitative 
All data from the surveys was recorded and sorted by Survey Monkey, the website 
program used to execute the survey. This data was then coded into nominal and ordinal 
data. A descriptive statistical analysis was then undertaken using percentages, rankings, 
and measures of central tendency such as mean, medium, mode and range. This data is 
displayed in excel tables in appendix one. This data analysis method was used to 
accurately and clearly show what the project managers’ opinions were regarding the 
barriers to implementing WPMS. 
 
Qualitative 
As stated earlier, all interviews were record electronically and transcribed. A thematic 
analysis was then undertaken using coding to compare and contrast themes that arose in 
the interviews. Common themes are described and discussed which ultimately illustrate 
the results of the research. 
 
Qualitative thematic analysis is based on the identification of themes in qualitative 
material, often identified by means of a coding system (Encyclo, 2010). By using ‘open 
coding’, which simply means creating categories, it creates an effective way to 
establishing themes in the data. Codes are essentially key words or statements 
documented on the side of the transcript where they were originally found resulting in a 
theme being flagged, which can then be compared to other ‘codes’, not only throughout 
the transcript but throughout other transcripts and, thus, identifying common themes in 
the research. 
 
A qualitative thematic analysis was chosen because it best represents the output this 
research is trying to produce. That is, themes as to what means and methods could be 
employed to breakdown the barriers to implementing WPMS in New Zealand. These are 
the key findings. 
 
The key findings in the themes are compared to findings found in the literature review, 
interpreting the data in view of past research. The implications of the key findings and the 
findings that both support and contradict prior studies are discussed. 
 
 
3.6 Validity and Reliability 
 
Validity 
Validity refers to the accuracy or truthfulness of a measurement, the degree to which the 
study accurately reflects or assesses the specific concept that the research is attempting to 
measure. Having got a “pretend respondent” with knowledge of WPMS (however, not a 
participant) to complete the online survey and the interview questionnaire before 
distribution to “real respondents”, they were able ask any questions they wished, which 
then indicated a defective item that needed clarification or a complete change. Real 
respondents have no opportunity to ask questions so those items were put right 
immediately before they were distributed to them. The process was done again by a new 
“pretend respondent”, no questions were asked by them indicated no changes were 
required. This provided face validity to the study. 
 
Content and construct validity was gained through obtaining an external audit from a 
Project Director that was not a participant in the study. The Project Director checked the 
questions in the research against the objectives of the study and checked that the results 
from the measures fit the theories around which the research was designed. 
 
The validity of the research is also upheld by using both quantitative and qualitative 
methods, sending transcripts back to the respective participants for them to check what 
they stated was indeed what they meant to say, and ensuring the data gathered was both 
rich and thick. 
 
 
 
 
Reliability 
Reliability is synonymous with repeatability, dependability and stability. A measurement 
that yields consistent over time is said to be reliable. When a measurement is prone to 
random error, it lacks reliability (Walonick, 2005).  
 
To ensure reliability in the research, questions in the online survey were asked with 
slightly different wording in a different part of the survey and the correlation between the 
items is a measure of their reliability. This strategy formed part of the reliability of the 
personal interview also. The administration procedures were standardised, the 
questionnaires were carefully scored, and the questions were clear, well written, and 
appropriate for the samples, also contributing to the study’s reliability. 
 
 
3.7 Ethics Considerations 
 
As this study required the participation of human respondents, specifically project 
management professionals, certain ethical issues were addressed. The consideration of 
these ethical issues was necessary for the purpose of ensuring the privacy and 
confidentiality of the participants.  
 
To ensure the privacy of the participants and confidentially of the data remained secure, 
the researcher restricted access to responses to the minimum possible and used codes 
rather than names to link respondents to responses. No respondent’s names were used; 
instead participants were numbered 1 through 12. The participants were made aware of 
these measures. 
 
In order to secure the consent of the selected participants, the researcher relayed all 
important details of the study, including its aim and purpose, to the participant. By 
explaining these important details, the participants were able to understand the 
importance of their role in the completion of the research which made them more inclined 
to sign the participant consent form. 
 
The researcher endeavoured to ensure that participation in the research was totally 
voluntary and that all data was treated with appropriate confidentially and anonymity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
Chapter Four – Results  
 
4.1 Introduction 
 
The use of Information and Communication Technology (ICT) in the AEC 
industry is creating new opportunities for collaboration, coordination and 
information exchange among organisations that form a construction project team 
(Matheu, 2005, p38). In recent times the concept of how ICT can manage 
construction projects has been widely acknowledged by practitioners (Matheu, 
2005, p1). This concept is now commonly referred to as a Web-based Project 
Management System (WPMS). Many authors believe that WPMSs improve 
overall coordination, collaboration, and communication on construction projects 
in a variety of ways. However, despite proven advances in the technology and the 
considerable and recognised benefits Web-based Project Management Systems 
(WPMSs) offer, adoption and implementation of this technology still remains 
slow within the Architectural Engineering Construction (AEC) industry. 
 
 
4.2 Data Collection 
 
In attempting to understand why Web-based Project Management Systems 
(WPMSs) are or are not implemented in the New Zealand construction industry, 
data was collected from eight qualified participants who had knowledge and 
experience working with these systems. Although some had more than others, 
participants qualified to partake in the research because they either have previous 
or current experience working with a WPMS on $5+ million construction project 
within New Zealand.  
 
The collection of data was undertaken by two methods:  
· Online survey, 
· Semi-structured interview. 
 
The online survey results were automatically collected and sorted by the web-
based survey program. The results were entered into an Excel spreadsheet for ease 
of interpretation and visual comprehension. Eight participants started the survey 
but only seven finished because one participant “got distracted” and missed the 
last two questions. These two questions were instead asked at the interview stage 
and expanded on within the interview also. 
 
The subsequent interviews expanded on the information gathered from the online 
surveys in order to collect more in-depth and rich data from the participants. 
Because the survey gave participants the opportunity to comment after most 
questions, it allowed for an expansion of the answer should the participant wish to 
do so. The majority of ‘Comment’ boxes appended to survey questions were 
utilised providing an explanation or justification of the answers was given. This 
then assisted in the interviewing processes, as there was a clear direction in which 
the subsequent interview questions could follow. 
 
The first question of the interview was based around Microsoft Project and how 
and when it is used. The researcher was aware that MS Project was employed on 
many construction projects operating within New Zealand; however, was unaware 
of why it was used so frequently and the extent to which it was used. It was also 
pertinent to the research as to whether project managers used the software in place 
of web-based project management systems. 
 
The remaining interview questions were structured around Web-based project 
management systems (WPMSs) and the participant’s survey responses. 
 
The interviews were officially recorded and transcribed to ensure all relevant and 
significant data was captured.  
 
 
4.3 Data Analysis 
 
Having transcribed the interviews, a thematic analysis was undertaken in which 
the data was coded into themes, ideas and categories. The codes are meaningful 
descriptions that give an indication of the idea or concept underpinning the theme 
or category. This data is located in Appendix 3. 
 
Themes and sub-themes to evolve from this process are as follows:  
 
Question One – Microsoft (MS) Project 
 
(a) Online survey 
Question one asked how often the participant or their organisation used MS 
Project on a $5+ million construction project. 75% of respondents said 
‘always’ while the other 25% responded with ‘almost always’. No additional 
comments were made by participants when answering this question. 
 
(b) Interview 
In adding more depth to the MS Project data, the interviewees where generally 
asked two more probing questions which featured around when and how they 
used the software, the other was based around how they rated it. 
  
· The use of MS Project 
 
Although it was clear from the participant’s responses that the 
software was implemented purely as a programming tool, it was also 
well represented that the participants knew MS Project’s capabilities 
offered much more than what they used, but chose not to utilise those 
other functions. The main reason for this was that they felt the 
information generated became “too deep and too detailed [and the 
client] just gets confused even if they’re experienced”. 
 
Another reason that was echoed by the participants was the fact that 
construction projects are ‘ever-changing’; so to plug the software with 
considerable speculative data, committing much more precious time to 
doing so, only to be forever changing costs and resource allocation, is 
not a productive task.  
 
It was generally accepted by all the participants that software tools be 
implemented to manage three essential elements of construction 
projects. These include the management of resources and finances; the 
management of information; and the planning management of a 
project. It was generally acknowledged in this research that there are 
tools in the marketplace better equipped and easier to use than MS 
Project for resource and financial management and information 
management. It is still, however, widely applied to the planning of $5+ 
million construction projects in New Zealand.  
 
In summary, the research indicates that MS Project is viewed and used 
primarily as a programming tool and is not employed for managing 
other aspects of a project due to its perceived complexities, the nature 
of construction projects, and the idea that there are better software 
tools in the market to manage other aspects of construction projects.  
 
· The rating of MS Project 
 
Most participants rated the MS Project software reasonably high in 
regards to a planning tool. However, a consistent criticism was that, 
“People don’t understand it” and “a lot people don’t know how to use 
it properly and don’t use it well”. 
 
MS Project Summary: 
The result from the Microsoft (MS) Project question generally recognises that MS 
Project is used on almost every construction project over $5 million in New 
Zealand. According to the participants, the reason for this is essentially because 
it’s probably the best programming tool in the market right now. 
 
Although this topic has limited literature, MS Project has over 20 million users 
worldwide and is largely viewed as the leading scheduling tool in the market 
(Hauduc, L, 2010).  
 
It is interesting to note that MS Project has other functions other than 
programming such as managing budgets and allocating resources to tasks. 
However, these functions are rarely utilised according to the participants in this 
research. The software is utilised predominately as a programming tool. This is 
because the information generated when the other functions are included becomes 
too complicated and will often change substantially in any case. There is also a 
general thought that there are better tools on the market available for the functions 
other than programming. Web-based project management systems (WPMS) are 
predominately used for document management/control. 
 
Most participants were satisfied with MS Projects abilities and functions; 
however, many commented that people don’t understand it. The researcher 
questions to what level other people (other than those with direct control over the 
programme itself) need to understand it. As a planning tool however, MS Project 
appears to satisfy the majority of user requirements. 
 
 
The research now focused specifically on WPMSs. 
 
Question Two – Frequency of Use 
(a) Online Survey 
This question asked how often the participant or the participant’s organisation 
used a WPMS on $5+ million construction projects within New Zealand. 
Responses to this question were spilt between ‘Always’ (37.5%), ‘Almost 
Always’ (12.5%), and ‘Sometimes’ (50%). 
 
Some respondents made comments below commonly stating the name of the 
software they use or are currently using. 
 
(b) Interviews 
Having read their survey answer back to them, the participants tended to 
expand their answers without prompting (although, reading the question back 
to them maybe viewed as a prompt). 
 
A common theme was that the majority of respondents that answered 
‘Always’ in the survey work for an organisation that subscribes to a particular 
WPMS, and therefore implements the software on every project they or their 
company are involved in. By subscribing to a system and ‘always’ using it on 
every project, the company is ‘enforcing the use’ of the system which O’Brien 
(2000), Dossick & Sakagami (2008), and Ahuja (et al, 2010) recommended. 
The remaining participants experience in implementing these systems was a 
project-by-project basis. 
 
 
 
Question Three – Satisfaction Level 
 
(a) Online Survey 
This question was based around the overall satisfaction level of the 
WPMS software they had experienced. 
 
A relatively even spread of answers was given to this question ranging 
from ‘Very Satisfied’ (25%), ‘Satisfied’ (50%), and ‘Neither Satisfied nor 
Dissatisfied’ (25%). 
 
The participants that responded with ‘Very Satisfied’ use the same 
software package, Aconex, and implemented the system on every project 
they worked on. 
 
The majority of participants also made a comment in the box provided, 
briefly explaining or justifying their answer. The respondents that were 
;‘Neither Satisfied nor Dissatisfied’ commented that this was due to a lack 
of experience using the system and felt this was the most appropriate 
answer accordingly.  
 
Comments made by the remaining respondents were based around the 
benefits of the system. Such comments as, “For document control we find 
Aconex to be a very good system”, and, “It is an excellent way of tracking 
information. It removes the need for bulky archives”, and, “All project 
participants use the same system which means that correspondence 
management become a lot easier to forward/reply to enquires. A reference 
trail is also easily established and the majority of time it is automatically 
done by the system”. These comments gave the researcher a good platform 
on which to build more in-depth data about the benefits of using such 
software. 
 
(b) Interviews 
Again, once the author had read back to the participant their answer they 
gave in the survey, it prompted the participant to expand on those answers 
without much direction from the author. The data gained from this section 
extracted from the participants generally outlines the benefits of using a 
WPMS.  
 
· Searching 
Searching for emails, documents, drawings, and even files from past 
projects was acknowledged as a major benefit of implementing a 
WPMS. Obviously this is also a time saver as this quote from 
Participant four states; “I can go and find it and know it’s there. It’s 
not in an inbox somewhere in an email. I don’t have to go rooting 
through files”. This benefit echoes that found in the earlier literature, 
especially by Becerik & Pollalis (2006) who commented that by 
having the information stored in one centralised area made searching 
far easier. 
 
· Filing 
Corresponding with the ‘Searching’ theme above, the filing system 
these software packages provide means a saving on administration 
costs because the filing is generally done by the software. Participant 
one stated that, “It saves a person. By the time you pay someone to file 
the piece of paper it would have cost you more [than using the 
system]. It would definitely be a cost benefit”. Multiple literature 
reviewed corroborates these comments, especially Matheu (2005) who 
suggested printing, postage and document administration costs 
decrease as all documents are stored centrally. However, O’Brien 
(2000) deviates from Participant ones statement, claiming the systems 
are “not necessarily labour-saving devices”. 
 
Archived information is also easily accessible through the web-based 
software. Participant three stated, “Before we had the web-based 
system to retrieve data from archived information can be very time 
consuming and costly and quite frustrating, but if you have everything 
archived on your web-based system…it is far easier to look back on 
old information in the future, so that’s a big benefit”. This corroborates 
Cox’s (2007) comments regarding how users have access to archived 
historical data which allows them to understand project issues. 
 
The statement made by Alshawi & Ingrige (2003) that less storage 
space was required due to storage being electronic, was also 
acknowledge by Participant two that WPMSs are a great benefit for 
live projects in terms of filing documentation and drawings and 
“prevents the need for bulking filing systems”.  
 
Having a high-quality filing system for drawings, documents, 
specifications, etc, allows for a quality search tool to be utilised also. 
 
· File size 
Another benefit commonly addressed by the participants was that of 
being able to send and receive large files without the concern that their 
or the person they’re sending it to, inbox is too full and/or does not 
have the capacity to cope with the large files.  
 
Participant two commented that, “…it does make sense to have a 
system like that because you make it everyone’s responsibility to go 
on and look for the drawings. It does help especially when you see the 
amount of drawings you start going through”. 
 
· Risk 
Comments were made by participants that by implementing a WPMS 
it reduces the risk of something adverse and potentially costly 
occurring on the project. By spending more time onsite, and thereby 
monitoring the construction processes and execution, as apposed to 
searching for and processing paper work, problems or issues are more 
easily observed and deal with. 
 
Participant seven was one that acknowledged this benefit by saying 
that, “your mitigating risk of things going wrong because you’ve been 
bogged down with a manual system trying to find stuff that you 
haven’t been able to go out on site and seen something happen that 
you otherwise would have picked up. 
 
The literature reviewed agrees that the implementation WPMS can 
reduce your project risk, especially Matheu (2005) due to improved 
version control. 
 
· Security 
Having the data stored in two or three external data halls, you never 
have to back up because it is all done for you through the software 
(Participant seven). 
 
This quote by Participant one sums up question three. “The beauty about 
the system is that the filings done, your searching’s simple, your not 
storing stuff in your own server here, so you’ve got a bit of reliability and 
security elsewhere. You don’t have boxes and boxes of documents at the 
end of a job that you have to archive, so it’s cheaper. You could chuck the 
green thing in there as well I suppose.” 
 
 
Question Four – Improvements 
 
(a) Online Survey 
Participants were asked how they would improve the web-based project 
management system they were or had been working with.  
 
Reliability and more user-friendly were the common themes to evolve from 
this question.  
 
· Reliability  
It was suggested that to improve the system it must be reliable, 
especially in regards to not crashing and uploading documents when 
you want it to. 
 
· User-friendly 
Also suggested by some participants was that the systems they use 
could improve by becoming more user-friendly and simplified 
especially in terms of the user interface. 
 
All other comments related to, how to improve the systems were focused, not 
on the software itself, but how it is being used. These answers are as follows: 
· The biggest issue is gaining buy-in from all consultants as various 
practices use different systems (Participant one). 
· The area that I see for improvement is not the system; it is the skills of 
the users (Participant three). 
· More practice and experience using it (Participant four). 
 (b) Interviews 
Having read back to the participant their answer they gave in the online 
survey for this question, to expand on these answers I then ‘probed’ them why 
they believed these improvements should be made. The result was, the 
participants outlined what they perceived as the limitations of their WPMS 
were and some common themes became more apparent. 
 
· Reliability 
This theme continues from the online survey results and remained an 
issue throughout the interview process for many participants. It was 
noted, particularly by participants one and five, that because it is web-
based software they are relying on both the software, which at times 
will “chug out and die” halfway through loading a document, and the 
internet connection, which if lost, “is a pain…., because everything is 
on the net”. This theme is especially corroborated by Nitithamyong & 
Skiniewski’s (2007) research which recommends a cable modem 
connection because of reliability. 
 
Support is a sub-theme under reliability. The comments were that if 
you’re paying for this system and you rely on it to run your project, an 
available and dependable support network must be in place for the 
WPMS to maintain its reliability.  
The level of support required was a massive theme found in the 
literature which focused on both support from upper management and 
the Application Service Provider (ASP). While the literature had 
greater emphasis on upper management support, the Participants were 
more concerned about receiving the technical the support from the 
ASP. 
 
· User discipline 
A common ‘limitation of system’ theme was that the software can be 
mismanaged and that people get copied in to far too many messages 
which do not concern them. “Information can be spread out like on a 
scattergun approach whereby it’s so easy to think, ‘Oh someone else 
might be interested in this so I’ll send it to them and them, and them 
and so on” participant three states. This leads to a congested mailbox 
and unread messages, some of which may be important. 
 
“You’ve got to have some discipline around it” participant seven 
stated. Improvement suggestions included only using the system for 
contractual communication and also having a user manual with 
guidelines on how and when to use it. This is a major theme found in 
the literature also. As stated in Chapter Two, many authors 
recommend ‘defining the use’ of the system is an important aspect in 
determining its success. Defined in terms of, ‘what’ uses the system 
should be implemented for; ‘who’ can obtain access to what; and 
‘how’ it should be utilised on specific projects. 
 
· Buy-in and training 
These two themes have been grouped together by the author as they 
are interrelated. Building on their initial response in the online survey, 
buy-in by consultants was an area for improvement according to some 
participants. This had two aspects to it; 1) was that the other members 
of the project team (including the consultants) will all have different 
in-house systems which they used as well as whatever WPMS for the 
specific project. Participant one especially see that the integration of 
these system would improve a projects process and outcome 
immensely, and 2) the other members don’t embrace it because they 
don’t entirely understand it. That’s where training comes in. As 
Participant one commented, “When you first use it, you go, ‘oh this is 
painful’, but it’s brilliant”. Participant one also said that, “Once subs 
use it, they like. Consultants don’t like to use it, but when they do they 
like it”. 
 
Another very relevant and well documented issues in the acknowledge 
literature. The first point regarding other members of the project team 
having various different systems which they had to use as well is what 
was called “Integration” in Chapter Two. Nitithamyong & Skiniewski 
(2007) recommended that WPMSs should have the ability to integrate 
with other internal and external software and systems, substantiating 
the Participants comments. 
 
The second point made about the lack of understanding associated 
around the systems causing user resistance, is view by many as the 
number implementation problem with ICT and WPMSs. The literature 
suggests all users, including upper management, should be trained, not 
only in how to use the systems, but also the benefits that are derived 
from using the systems. 
 
 
Questions Five – Access to Project Information 
 
This question was included to discover what parties had access to project 
information through the WPMS. 
 
The answer was conclusive; all project team members had access to information 
on the WPMS that specifically related to them or their organisation. 
 
No further clarification was required in the interview stage of the research. 
 
The literature on the subject suggests the more people with access to the internet 
and the WPMS, the better. Nitithamyong & Skiniewski’s (2007) recommend 
providing the Internet to all project team members in order for the system to 
succeed. 
 
Question Six – Main Function 
 
(a) Online Survey 
The participants were asked to clarifying what they believed to be the main 
function of the WPMS to be. 75% of respondents indicated ‘Information 
Management’ was the main function of their WPMS, with 12.5% indicating 
‘Improved Communication Between Project Team Members’, and 12.5% 
indicated they believe ‘Programming’ to be its main function. 
 
(b) Interview 
Expanding on these answers was used to clarify exactly what the participants 
used their WPMS for. 
 
The key function was Information Management as per the online survey. As a 
consequence of improved information management, the communication 
between project team members become more efficient and effective and 
programming was generally undertaken on MS Project. 
 
Although the two are somewhat interrelated, the literature found that 
improved communication was the major aspect of WPMS utilisation. Because 
the software is aimed at amongst others, project managers, and project 
management is predominately focused around effective communication, this 
was viewed by the author as the major theme. Also, WPMSs are a form of 
information communication technology (ICT) which somewhat defines the 
use. However, the author understands the Participants point-of-view, in that 
efficient ‘information management’ can result in ‘improved communication’. 
 
 
Question Seven – Procurement of Software 
 
This question was seeking to if most WPMSs in use were developed by 
organisations for their individual use or in fact were just purchased ‘Off-the 
shelf’. 
 
The participants responded with 75% used ‘Off-the-shelf software, the other 25% 
‘Didn’t know’. 
 
No further clarification was required for the question and the interview stage. 
 
 
Question Eight – Non-Implementation of a WPMS 
 
This question was centred on reasons why the participant or their organisation 
would not implement and WPMS on a $5+ million construction project in New 
Zealand. 
 
As mentioned above, participant one did not complete this section of the survey, 
however, this participant was asked these questions at the interview stage (see 
appendix 3 with participant one’s answers). 
 
(a) Online Survey 
The online survey required the participants rank eleven reasons why they or 
their organisation would not or do not implement a WPMS. Nine of eleven 
reasons were acknowledged as ‘Weak’ reasons with only two being sighted as 
a ‘Somewhat Strong’ reason not to implement a WPMS. Those two reasons 
were; ‘Ease of Use’ and ‘Team / Other Stakeholders are Unaware of the 
Benefits of WPMSs’ which the majority of participants acknowledged as 
‘Somewhat Strong’ reasons why they wouldn’t implement a WPMS. 
 
This is in keeping with the literature reviewed where multiple authors have 
expressed the necessity for training to occur based around how to use the 
system, but almost as importantly all users should be trained in how using the 
systems can benefit the project. Many authors also comment that the easier a 
system the greater performance yields it produces and the greater buy-in from 
users. 
 
(b) Interviews 
For this question in the interview, the author placed in front of the participant 
their answers from the online survey and questioned the participant why they 
answered what they did. 
 
· Cost 
50% of respondents indicated this as a weak reason for not 
implementing a WPMS. 
 
o Smaller projects 
The majority of participants indicated that generally a project 
of $5+ million value could justify implementing a WPMS. It 
was commonly acknowledge that using such systems may not 
add enough value to the project to justify using it on smaller 
projects. Also with smaller projects, in terms of size and 
complexity, often smaller contractors will be employed which 
have less knowledge and experience in using such systems. As 
Participant two commented; “Smaller companies, they will 
probably say, ‘I’ve got enough on my plate without having to 
manage a WPMS’”. This is likely why literature states that 
smaller construction operators are showing some reluctance in 
adopting WPMSs (Dossick & Sakagami, 2008) and have 
difficuly dedicating resources to research, development, and 
training (Ahuja et al, (2010). 
 This has a strong correlation with Nitithamyong & 
Skibniewski’s (2007) research also which states that “a project 
with a smaller or tighter budget can experience cost constraints 
that will impact the level of personnel required to keep a PM-
ASP (i.e. WPMS) operating and the time required to populate 
that database with updated information regularly (pg. 47).  
 
That being said, Participant two commented that WPMSs will 
become more utilised in the future, on projects large and small. 
 
There is significant correlation here between these responses 
and the data found in Nitithamyong & Skibniewski’s (2007) 
research which indicates the larger and more complex a project 
is, the more likely time and cost savings are realised (pg. 47). 
This research generally states that larger, more complex, longer 
projects generally comprise of higher budgets and greater 
amounts of documentation to be managed. It is found that 
when this is the situation, WPMS’s tend to gain higher 
strategic and cost performance.  
 
 
o Efficiency and Quality  
The companies that have essentially brought into the system 
and pay an annual fee for its use, view the cost as, “not an 
issue”. This is because, although it probably makes their prices 
and fees higher than the organisation that doesn’t have such a 
system, they feel they can perform their tasks and execute their 
projects in a far more successful manner than their opposition. 
Participant seven commented that most experienced clients 
know that these systems really benefit the builder and, “it 
means eventually he’s gonna get a better building out of it; he’s 
gonna have more guys out there supervising more onsite rather 
than mucking around chasing paper”. 
 
Again, these findings echo the literature reviewed as part of 
this research, especially that of Alshawi & Ingirige (2003). 
These authors concluded WPMSs increase the speed of 
communication which results in shorter lead times for tasks, 
and such systems improve efficiency through speedy and 
accurate information exchange. 
 
o Risk 
This is related to the reduction of risk. Many participants 
believe the cost was justified because of the reduced risk these 
systems provide. Having an efficient WPMS means less time 
spent on paper work and more time onsite resulting in 
preventative or mitigating measures of potentially costly issues. 
 
Although the reduction of risk in projects is mentioned in the 
literature, the reasons for this reduction were not the same as 
sited by the participants. Risk diminution in the literature was 
focused more around the fact that by having the latest versions 
of documents published and available, the risk of working on 
old information is minimised (Matheu, 2005).  
 
 
 
o Time 
Because WPMS saves time, they also save money. This theme 
was echoed by many participants. This quote from Participant 
seven sums up the consensus of this theme reasonably 
accurately; “You’re never going to say that it’s going to cost 
you $50K and here’s a direct saving, but maybe job share a 
project administrator because that whole logging of 
correspondence and particularly drawing management and 
sending on to people is literally done with a couple of clicks of 
a button here. Whereas literally within two minutes you can 
send that out online, they get and print it out at their end, which 
saves us the cost of printing it all out at our end as well”. 
 
Again, much of the literature corroborates these sentiments 
from Participant seven. Becerik & Pollalis (2006) for example 
state that, “The fast dissemination of information shortens 
consultation cycles and speeds up decision making”. Matheu 
(2005) reiterates Participant seven’s comments, suggesting that 
printing costs will be reduced by WPMS implementation. 
 
From another, more negative point of view, Participant four 
remarked that; “the cost and time of changing and training and 
getting use to it [means] it’s a big change and your productivity 
goes down, and you do that across 200-300 people, that’s a lot 
of money down the toilet over a couple of months”. Most of 
the negative comments in concurrence with this topic in the 
literature are about what can happen when organisations try to 
implement ICT without a clear strategy or plan. There is also 
this perception because of the difficulty in being able to 
quantify the costs and benefits of these systems (Rankin & 
Luther, 2005) (Hewage et al, 2008) (Nitithamyong & 
Skibniewski, 2004). 
 
o The Future 
Some responses from participants expressed a need to spend 
the money on these systems, “because you have to move with 
the times otherwise you just get left behind”. This basically 
underwrites what all the literature is saying about ICT and 
WPMSs, that they may not be 100% perfect but that’s the way 
things are going and they can only but improve as knowledge 
and technology improves. 
 
· Don’t know enough about WPMSs and their associated benefits 
75% of respondents believed this to be a weak reason not to implement 
a WPMS. The main reason for this was that it is easy enough to find 
out from other industry users and then it just comes down to training. 
 
· A similar reason to “Team / Other stakeholders are unaware of the 
benefits of WPMS” which is explained in greater depth below. 
 
· The Project team would not know how to use it. 
62.5% of respondents believed this to be a weak reason not to 
implement a WPMS. Again, simply by undertaking training of the 
system, would this issue be rectified. Training was the simple and 
central reason why this was a weak reason. 
 
· Related legal issues 
62.5% of respondents believed this to be a weak reason not to 
implement a WPMS. The main themes determining this response was 
that these systems are fairly well established in the construction 
industry now and if you pay for your licenses there should be no 
problem. 
 
Although not specifically stating the same issue, the literature does 
also bring up the legal issue, however, based more around the fact that 
not all paper laws can be directly transferred to ICT, making legal 
responsibilities in the Web-based era at times, unclear and leaving the 
door open to potential risks. 
 
 
· Internet access availability on site 
62.5% of respondents believed this to be a weak reason not to 
implement a WPMS. The main reason the majority of participants 
considered this a weak reason is due to the relative ease in which 
internet connections are made these days and the fact that it is likely 
connections will become easier in future years. 
 
Nitithamyong & Skibniewski’s (2007) research indicates that the 
greater number of team members with access to the PM-ASP (i.e. 
WPMS), the more effectively it will perform (pg. 29). It is the authors 
belief that the majority of the participants recognise this and is why 
they consider internet access availability on site a weak reason not to 
implement such a system. 
 
 
· Internet speed no adequate 
Although 50% of participants considered this a weak reason not to 
implement a WPMS, those who had experience with such issues 
commented that it was incredibly frustrating, although no participant 
could see this getting worse in the future. 
 
No issues were observed in the literature regarding internet speed. 
 
· Ease of use 
This was a 50/50 split between ‘Somewhat Strong Reason’ and ‘Weak 
Reason’. 
 Two of the participants that answered ‘Somewhat Strong’ did not have 
much experience with WPMSs . However, this theme was also 
recognised in Question Four above – Improvements. 
 
The four participants that answered ‘Weak’ were the four participants 
with the most experience using WPMS. The comments from these 
participants were that “it’s a training thing” and “you pick up a lot 
more as you use it”. Participant three stated that, “it’s easy to use and 
it’s easy to learn”.  
 
This suggests it’s like many novel experiences, initially they don’t feel 
comfortable using them but after a while you wonder what you did 
without it. 
 
However, as discussed above, ease of use is a major factor in the 
outcome of a successful WPMS implementation. Dossick and 
Sakagami (2008) agree with these Participants, saying the best way to 
implement WPMSs is to make them fast and easy to use and Cox 
(2007) suggests that are exactly that. 
 
· Don’t require it 
50% of participants considered this a weak reason not to implement a 
WPMS. The rationale behind this response was primarily due to the 
size and complexity of the projects these participants are involved in. 
Meaning that because these participants are all involved in large scale, 
complex projects, they believe they do require a WPMS. It is related to 
‘Cost’ above.  
 
There is significant correlation here between these responses and the 
data found in Nitithamyong & Skibniewski’s (2007) research which 
indicates the larger and more complex a project is, the more likely 
time and cost savings are realised (pg. 47). This research generally 
states that larger, more complex, longer projects generally comprise of 
higher budgets and greater amounts of documentation to be managed. 
It is found that when this is the situation, WPMS’s tend to gain higher 
strategic and cost performance. 
 
In saying that however, participant one commented that everyone 
requires some form of document control. “Whether the job is 400K or 
40m, you’ve still got an electrician, a plumber, a painter, you’ve got to 
send all this information to.” 
 
The other 50% see it as a ‘Somewhat Weak Reason’ not to implement 
a WPMS, again, dependent on the size and complexity of the project. 
For example, “If you’re a tin-pot builder then fair enough. But if 
you’re going to get into this game at this level, $5m+, it’s really an 
essential necessity”.  
 
 
· Team / Other stakeholder’s attitude to using WPMSs – resistance 
to change. 
50% of participants considered this a weak reason not to implement a 
WPMS. The participants rationale behind this was centred on the fact 
that they believed the other stakeholders may struggle in the beginning 
but once they began to use and understand it, would wonder how they 
managed without it. “Initially people might not like it but that’s 
because they don’t understand it, once they get to understand it they 
generally love it”, Participant three suggested. 
 
Lack of top management support and organisational commitment to 
ICT or a WPMS is cited as a common reason for resistance (O’Brien, 
2000). It is also quoted in the literature that resistance often comes 
from an ‘older’ section of the industry who have manage perfectly fine 
before this technology come about. 
 
· Team / Other stakeholders are unaware of the benefits of WPMS. 
This reason had very similar feedback to the previous reason except 
this resulted in 37.5% of participants considering this to be a 
‘Somewhat Strong Reason’ not to implement a WPMS. The reasons 
given by the participants for this was that until training was undertaken 
and the benefits were made clear, resistance to change would be likely. 
Participant two stated that “Training and changing mind-sets is the 
biggest thing”. 
 
The literature wholly agrees with these participants’ comments - 
comments which have been evident throughout this research by many 
authors including Hewage (et al, 2008) who claims lack of 
understanding as the number one barrier to ICT implementation. 
 
· System reliability such as password and security issues. 
62.5% of participants considered this a weak reason not to implement 
a WPMS. As discussed earlier in the research, the data is backed-up 
two or three times, however, participants consider the system crashing 
as a risk when using a WPMS. 
 
Security and access issues, as previously mentioned in the literature 
review, were focused around the Application Service Provider and 
boundary constraints of the software (Matheu, 2005) (O’Brien, 2000).  
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chapter Five – Conclusion and Recommendations 
 
5.1 Conclusion 
Information and Communication Technology (ICT) is increasingly moving to the core of 
national competitiveness strategies around the world due to its revolutionary power as a 
critical enabler of growth, development, and modernisation. It is becoming an integral 
part of business and society and there is strong evidence to suggest that, if it is not 
developed and embraced by businesses, industries, or countries, they will get left behind. 
The AEC industry is not immune to this statement and should be looking to take 
advantage of such technological advances in order to improve information and 
communication processing and productivity. It is being used with great success in some 
organisations to combat the notorious industry issue of fragmentation – the multi-
disciplinary nature of the construction game. 
 
Web-based Project management Systems (WPMSs) are the face of ICT in AEC and are 
becoming increasingly utilised and viewed as an important tool, particularly for 
successful project management. The basic rationale behind WPMS implementation is that 
communication and information management control in modern design and construction 
projects are chaotic which commonly results in lapses in communication, poor 
understanding, annoyance, conflict, and cost and programming over-runs. Despite the 
advances made with this technology and the noted benefits from its utilisation, 
implementation from the AEC industry worldwide has been weak, especially in 
comparison to other industries such as manufacturing. Why? What are the barriers to this 
implementation? And how can these barriers be overcome? 
 
 
Key Benefits and Limitations 
 
The key benefits and limitations are identified as advantages acknowledged by both the 
literature and the participants, and in the majority of cases recognised by more than one 
participant. 
 
 
 
Key Benefits 
The ability to file online without the need for bulky archives proved to be a big drawcard 
for using these systems. As was the ease of which searching for emails, documents, 
drawings, and even files from past projects was undertaken. The reduced administration 
costs due to filing being automatically done by the software and the diminishing need for 
postage and printing was identified as another key benefit. The problem of Email inboxes 
getting too full too easily is rectified using WPMSs, as is the concern that outdated 
documents are made available to team members to work on which can cause multiple 
issues. 
 
 
Key Limitations 
User buy-in is typically viewed by literature and participants alike as the most prominent 
barrier to successful WPMS implementation, followed closely by, and somewhat related 
to, the lack of training in use and benefits of the system. Reliability in terms of the system 
and also the internet speed connection is a large concern and annoyance to many. 
Similarly, support from both upper-management of the user organisations and technical 
support from the service providers is a key point which was identified as a potential 
barrier to WPMS implementation.  
 
 
Non-Implementation of a Web-based Project Management System (WPMS) 
 
When asked why they, or their organisation, would not implement a WPMS on 
construction projects in New Zealand, there were two answers that stood out from the 
rest, they were: ‘Ease of Use’ and ‘Team/Other stakeholders are Unaware of the Benefits 
of WPMSs’. Both of which, were well represented in the literature also. 
 
The concurrence around the ‘ease of use’ was that if the user interface was too complex 
and complicated implementation would become extremely difficult, as it would be if 
project team members were not informed about the benefits of using such systems. Both 
reasons cause a large degree of user resistance to the implementation of WPMSs. 
 
Other reasons acknowledged by an individual or organisation for not implementing a 
WPMS included the costs associated with it. This was directed at smaller operators and 
sub-contractors who may find the system costly to implement, time consuming and 
unnecessary. The associated cost of changing to a new system in terms of time, money 
and lost productivity was also recognised as a reason for non-implementation. 
 
The participants were, 1) given a list of potential reason to start them thinking oabout 
what reasons there may be to non-implementation of WPMSs and;2) ample time to think 
about there answers given the online survey they could do in their own time at their own 
pace, and that set them up for similar questions in the interview which was held a few 
weeks later. Despite this, no other reasons were identified which would prevent them or 
their organisation implementing a WPMS on a construction project in New Zealand. 
However, recommendations were made. 
 
 
5.2 Recommendations 
 
Although all the recommendations in Chapter Two of this research are likely to be useful 
when implementing a WPMS, a few stood out as key recommendations due to the 
amount of times they’re mentioned both in literature and by participants. 
 
Key Recommendations 
There must be a significant effort by the upper-management of all AEC organisations 
involved in a project to support the use of a WPMS when the decision has been made to 
implement it. Many studies have shown that a lack of support from upper-management 
when implementing such systems will likely result in failure and loss of investment. 
Likewise, if the necessary support offered by the provider of the service (e.g. the 
Application Service Provider (ASP)) is substandard or inadequate, the implementation of 
the system is likely to fail and with the investment merely resulting in frustration and lost 
productivity. 
 
Another strong recommendation is to establish and abide by an instruction manual which 
describes and defines what the system should be used for, who should use the system, and 
how the system should be used. An example was given that emails might be appropriate 
for all informal correspondence. 
 
By contracting other project parties in to using the system and abiding by the “instruction 
manual”, the use of the system is enforced which assists with the functioning of the 
system and ensures the system will operate the way it is intended. 
 
Training and education is essential to WPMS implementation success. This was stressed 
by literature and participants alike and both highly recommended users be trained in how 
to use the system, but also, and just as important, to be educated in the benefits of using 
such systems. This will not only build the users confidence in using the tool but justify 
why they’ve been instructed to use it. And if they see support from top management 
whilst gaining quality support from the service provider, user resistance to 
implementation should be hugely minimised. 
 
As discussed many times in the research, the user inter-face and general functionality of 
the system must be easy to use; otherwise team members will become frustrated and 
resort back to old, more familiar ways. 
 
As identified by much literature and many participants, the risk when using a WPMS is 
the reliability of the software and the internet connection. Both of which must be 
trustworthy and dependable otherwise users will, again, become frustrated and it creates a 
lackadaisical attitude towards using the system. Most see this issue as diminishing as both 
the software and internet become more resilient over time. 
 
 
5.3 Summary 
 
“More resilient over time” - a statement which encapsulates this topic.  
 
No, web-based project management systems aren’t perfect, and no, they’re haven’t 
always been implemented in the correct manner, but we must learn from the past and 
look forward to the future. This research illustrates lessons of the past which can be 
applied in the future, achieving more successful WPMS implementation and thus, more 
successful projects. Love them or loath them, ICT and WPMSs are the future and it is 
high time the architectural engineering and construction industry begin to embrace these 
technologies with a more pro-active approach. As technology advances and ICT and 
WPMSs are refined further, both will become more resilient over time and more efficient 
to use. Being at the forefront of these technological systems creates an environment of 
innovation and improvement, resulting in a significant competitive advantage in a highly 
competitive marketplace. 
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